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(54) METHOD AMD EQUIPMENT FOR OPTOACOUSTTC ANAL^s" " ~ 

to7>Abstract: 

rSi^cf ^7"" "'^ » ""'^ hfehly accurate 

V!i^f^'i?^°^'^^'^r and anaWz\ne method. 

iSt from « ,^;«'"^^rPf ^^"''^ "-^t^^hlng layer 8 transparent for the 
a^?. ^ ll' '"*«^''««<* between a reference sample 9 

and a meaeunng sample 10 and only one acouatic aensor 12 la disoosed 
so^rc^n^ the .measuring sample 10, A pulse light from the Sih^ 
source 1 a passed simultaneously through the reference sample 9. 

rv^oZt?"? "^""'"^ '^^^^ « ^"'^ ^^"'P'* 10 sound 

^ • reference sample 9 and measuring sampfe 10 are 
drtected using one acoustic sensor 12 while being separated on the time 
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JP.09-145683.A [CLAIMS] 

* NOTICES * ^—i? 
3.1n the drawings, any words are not translated. 



CLAIMS 

CCteimCs)] 



whose another sJdeTs VrJ^^oe\S^tS^2nT7Z ^T' ^'1,1^''^^'^ *^ ^"""'^ ZnJ^ampJe 
acousticHmpedance a<fiuS^?rt laJer Snd tlt /nH ! ? sample, an 

characterized by dissocS ^r^: and ^^^^^^ «<^^™P»>y app'o^oh 

which ooourred from said 1st ^am«^I JZ . f^o^stic wave generated from tlie 1st acoustic wave 

sample, and said 2nd SlSplfwr JnVrooSS^^^^^^^^ '"^'^ '''' ""^^"^ ^^^^-^ and the 

waLTwScItra^dtSi;^^^^^^^^ and to detect the 2nd acoustic 

combined with the reference sflS and th^ Sert^ct?«f!l! acoustic-impedance adjustment layer which 
from the 1st acoustic wave Birraterf^Tm Lm !If ^ * acousfacally. and has been an-anged. occurred 

LCIaim 6J Said acoustic sensor touches through mthf^r aaSh •^^•^:r^ £7 u"^"^ wyers. 

optoacousUo e4rt JvenTa^J 1 Sr^T wavelength of the acoustic wave generated according to the 

SS^n il aS^andT^l^a"^^^^^^^^ -'"'-'^ -^-^ ^-t 

Claim 1 0] Opt.caI sonagraphy equipment of claim 4-7 characterized by using the vinyl chloride which mixed the 
httpy/www4.ipdl.ncipi.goJp/cgi-bin/tran.web.cgl.eBe?u=h^ ,3/^^/11 



JP.09-145e83,A [CLAIMS] 

vinyl chloride or the ptestlcizer as said acouetlc-impedanoe adjustment layer given In any 1 term 

StToLl r^a'Tl^^tt'Jl- h""'"" i?^^ ^ -f-enreTa:;,rand tTe li^ht of said 

aSuJti^ sensoTfe t?^~d adiustment layer. Have only one acoustic sensor a^ said 

acoustic sensor is arranged at said one acoustic-impedance adjustment layer side. Said one acoustio-imcedanee 
adiustment layer suie is a field in contact with a test portion. The pulsed li^ which s^id acoSti^ens«^^^^^ 

irsSfra^:; td w« -^i'": t ^ sard acrustic^^^^^^^^^^ 

a<l|U8tment layer, and was irueeted from said light source is optical sonagraphy equipment oharacterized hv e 
fcSir';?rorar"'*''''°"K^ scoustlc-rmpedance adjustment layer^om Vd rX^ce lar^Hi ^ 
[Claim 12] Opfacal sonagraphy equipment given fn claim 1 1 term characterized by using the vinylchloride which 
SSitllS^ ^ ' »«0"«ti«-""pedance adiustment ^^r ^ ^^^^ "^'"^ 

v*^n sI2r.t r *I "r^^."''^ eqmpn^nt according to claim 1 1 or 12 characterized by filling D>2 V/alpha v 
?a Ltu^tl*!?^ K "'ffflo'f'rt reference sample to the light injected from the light sSJce / 

r<^-f« i!n t! ■ 5 , thicl<ness of v and said impedance matching layer. 

ICIaim 14J It 16 optical sonagraphy equipment aooording to olaim 1 1. 1 2, or 13 which said reference samde is 
Srje^S;^^^^^ P>^y3iolo«cal sanne. and said light source is a put iS^ ^Woh i J^^^^^^^ 

hign near-infrared light of living body permeability, and is charaoterized by said acoustic sensor bein« the 

Z^Z X,^ 72' ^ "^'^ •^o'* ^ Pr\^ra?i?*a:;:rdance 

^^l^r^it^ZThi^T.^^"'^" "^"^ " '^'^ P"'''^" fr"'" light source, and the 

ho^ SlTlS vI^L t^T ^'enal of said photodetector is inputted into the trigger 

biput of saw wave etorage. The output of said acoustic sensor Is inputted into the signd input of said wZS 
storage Optical sonagraphy equipment of claim 4-13 characterized by asking fbrVe «tiiTJhe SakT, peak 

s;L"aV'oJ saldTcrs^.?.^^^^^ sample arnon^th^^^^^^ 

^ntly 1 terS; " ""^ ««"P«"«"* »"«inating in the acoustic wave generated In testTortion 

[Claim 16] ft has the peaking capacity drouit which is two into which the output of said acoustic sensor is 
inputted through two time gate circuits where the time amount section to open shifted fr«!. the ph^tector 
which detects a part of pulsed light injected frcm said light source. The output signal of stS phoSSS^rt 

sh^rSL^ofTr the reset input of said'^eaking capX ci^S^ Carry 

it I Jf^f . f ««"sor. and the peak Thu peak value in each time amount sectiw 

IS calcu ated Optical sonagraphy equipment of olaim 4-13 characterized by asking for the ratic of the peak ^Su 
peak value of the component originating in the acoustic wave generated by the r^er^nce sample a^ri She 



rrranslation done.] 
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3 Jn the drawrngs. any words are not translated 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] " ' " ^ 

[0001] 

[0002] 

S« lr?ulT *^ ^9 ''°"*e^«Phy equipment is equipment which analyzes a sample by detecting 

^^VomT^n^^^ '"f'"^*" ''^ 539-540th page [Analytical Chemistly. 

^Sifof l!? l7.!u PP-^'i^S^Ol The method of taking the ratio of the reinforoement of the optical acoustic simal 

into the 2 flux of Irghts, and the reference sample went and the eel containing a test portion Daased 

l'SrcSric?oJ*«?^Ir?J^J^ '""^"^""^ « beam of light injects In the 

Injection section of the light souroe swings, since the efFects the 2 flux of llghte dh^ded by the half mirror etc 

tZl^'J^Z^Lt^ '^l I"!"*?*' ^'^ tr«,smltted light, they caSS compensate ^a wJJTe 
rotation ^"/'"^ needed and these arVin another 

wh^f^s dS^e^t^Lr!^^^^ temperature arises in a measurement environment the effectTecomes 

What IS different about each, and this also induces a measurement error. If it is going to remove such an error a 
arge-scale faoilrty of putting the whole system of meaaurement Into one thermSrtaf Is nwdtd Moreoler^en if 

S -mn^S! -^1 •■ !J " T'*''?*' connected to an acoustic sensor, since fluctuation of the Min 

^ K^*^ 1/ independent between two ampJifier. it becomes a cause with en-or. If fluctuation rfSK o? iSre 

of b,g light source remforcement is only amended, these faults will not pose a problem so much b^ if it Is gS^ 
to cany out the quantum of the blood glucose concentration of a normal range from a changfof an opti^l 

tT'K " "^""^ '^'^ '"^'•^ -"""^'^y measurement is required VnTclm^ 

disregard the above-menfaoned troi*le any longer, for example. The purpose of thia invention soJve^ ie above- 

[0004] 

2l!r«/*"'*.^°''^"* ProblamJ In this invention, by the test portion, either combines acoustically the both 

t^^'?T""^"°"fo^T'*^'*^'^" ac^ustment layer with this acoustic-Impedance a<ljustLnt layer and 
fs TS^^ th'lT'l^hr^ whose another side is a reference sample Incideno?o??S puS^?iiSt 

iSilrH°!^r-H 'IT"? dissociating in time and detecting the 2nd acoustic wave which 

SSt^rtSce samS^rL tw?^^^^^^ acoustic-Impedance adjuatment layer whichTombted with 

fram!?«TJ 'l- reference sample acoustically in this Invention, and has been arranged occurred 

P*"*"" which were generated from the reference sampIeT i^d hw sp3 
fS^nfil ? °^ apousbcHmpedance adjustment layer with one acoustic sensor. 

iTv« L a';0"st.o-'"V>Bdance adjustment layer has sufficient thickness to separate and detect the acoustic 
wave generated by the reference sample, and the acoustic wave generated in ihe teat portionVn a til^HSs in 

http://www4.ipdl.nclpi.gojp/ogi-bln/tran_web_ogi.^e gg^^ ^ 
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one acoustic sensor. By askinff for the intensity ratio of the connponent originating in the acoustic wave 
generated by the reference sample among the output signals of an acoustic sensor, and the component 
originating In the acoustic wave generated in the test portion Fluctuation of fluctuation of light source 
reinforcement, fluctuation of the location of the flux of light, the sensibility of an acoustic sensor, and the gain of 
amplifier is compensated, and very highly precise optical sonagraphy can be performed. 

[0007] The optical sonagraphy equipment by this Invention is equipped with a transparent acoustic-impedance 
acCustment layer and only one acoustic sensor to the light of the light source arranged between the light source 
which injects pulsed light, a reference sample, a test portion, and a reference sample and a test portion, and is 
characterized by the pulsed light injected from the li^t source penetrating a reference sample, an acoustic- 
Impedance a<iJustment layer, and a test portion. Other acoustic-impedance acUustment layers are arranged at 
least to one side of the side which is not in contact with the acoustloHmpedanoe acUustment layer of a test 
portion or a reference sample, and you may make it prevent reflection of an acoustic wave* 
[0008] Solid-states, such as a vinyl ohioride which mixed the transparent liquid inserted by the transparent film 
to the light of said light source more thinly enough as an acoustloHmpedanoe acfiustment layer than the 
wavelength of the acoustic wave generated according to the optoacoustic effect the vinyl chioride. or the 
plaatlclzer, can be used. Moreover, the light source to which the optical sonagraphy equipment by this Invention 
jnioots pulsed light As opposed to a reference sample and the light of the light source A transparent acoustic- 
Impedance adjustment layer, Have only one acoustic sensor and an acoustic sensor Is arranged at one acoustic- 
impedance actlustment layer side. One of the acoustic-Impedance acljustment layer side is a field In contact wfth 
a test portion. An acoustic sensor Is arranged in the opposite side of the field in contact with the test portion of 
an acoustic-impedance adjustment layer, and pulsed light Injected from the light source la characterized by a 
test portion irradiating through an acoustic-Impedance a<Jjustment layer from a reference sample side. 
[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail using a drawing. 
[Qestalt 1 of operation] Drawing 1 is the oonoeptual diagram showing the gestalt of operation of the 1st of this 
optical sound eel 4 shows a cross section to drawing 1 , and shows a perspective view to drawing 
2 as for example, the thin films 6b. 6c, and 6d transparent among four spacers 5a-5d of a cylindrical shape 
— liquid — it inserts densely and piles up, and the transparent thin films 6a and 6e are stuck on a Spacers [ 5a 
and 5d ] end face, and it is constituted. The acoustic sensor 12 Is joined to thin film 6e. A transparent thing is 
chosen to the light to which the light source 1 outputs the quality of the material of thin films 6a-6e, for 
example, a polyethyfene film is used if the output of the light source I ie the light or nearinfrared light The 
transparent liquids 7 and 8 are held in the building envelope of spacer 5a Inserted with thin films 6a and 6b, and 
the building envelope of spacer 5c Inserted with thin films 60 end 6d to the light which the light source 1 outputs 
respectively. The reference sample 9 Is held in the building envelope of spacer 5b inserted with thin films 6b and 
6c. and the test portion 10 is held in the spacer 5d building envelope across which It faced with thin films 6d and 
6e, A test portion 10 opens a plug 11 . and is poured in or discharged in the optical sound eel 4 
[0010] The liquid 7 divided with thin films 6a and 6b and the liquid 8 divided with thin films 6c and 6d form the 
acourtic^mpedanoe a<ljustment layer to the reference sample 9 and a test portion 10. The thickness of tfiin 
films 6a-6e is set up sufRcjentiy small as compared with the wavelength of the acoustic wave pulse generated by 
the test portion 10 and the reference sample 9. That to which the acoustio impedance resembled the test 
portion 10 closely js used for the liquids 7 and 8 and the reference sample 9 which form an acoustic-impedance 
a<Jjustment layer. The absorption-of-light property of the reference sample 9 must also be close to a test 
portion 10. 

[0011] The light source l is a pulse laser which outputs the light of the wavelength which a test portion absorbs. 
A part of pulsed light of the light source 1 is divided by the beam splitter 2. incidence is carried out to a 
photodetector 3. and the output signal of a photodetector 3 is made into the trigger signal of the digitizing 

ISTJ'^ilf '"'."'T ^•''^^ ^""^ of response which can 

regard the output of a pulse laser 1 as a pulse is used for a photodetector 3. 

[0012] Since tiie rate of light is quick enough, it can be considered that the light which earned out incidence to 
the optical sound eel 4 reaches a test portion 10 and the referenoe sample 9 at coincidence. The acoustic wave 
?2 r^r^? n^^^^ ^^"l!^ f "^'^^^ in the test portion 10 was first detected with the acoustic sensor 

12 (the 1st pulse), and generated by tiie reference sample 9 continuousV spreads through the acoustic- 
^^.^^''Z^^ acljustment layer) and test portion 10 which consisted of 

lS« llrf^r^ th' % ^^T"^ u^^l ^^''"^''^ "^"^^^ ^^^^^^ P"^"^- ^" ^^^^^'^ ^ prevent the reflection in 
the field where th,n film 6b touches tiie referenoe sample 9. tfie acousticHmpedance adiustment layer (2nd 
impedance matching l^er) which consisted of liquid 7 grades at the optical Incidence side of tiie reference 
sample 9 is prepared Smce thin films [ 6c and 6d ] thickness is ftilly thin, the time delay between tho 1st pulse 

http://www4.ipdljiclpl,ga Jp/cgl-bln/tran.web.cgi.^e 06/^ 0/1 1 
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[0014] rtM puipose dnactiaii oomporont was made into bipod giucpra concannUon u . bu^ .„„ . 

SnAl^?^ wavelength jn near-infrared [ of a glueoso ] as the light soun^e 1. 

pulse of ThVoutoCt irj^rf^^^ *? ?°*°deteotor 3 can reproduce almost faithfully the 

SmnliTtrtiJ r ^t^.'^^^'ff ^"'^ ' '^^^''^"''^ "^-^^'^ ^-^^ ^ absorption coefficient of the reference 

reference sample 9: For example, if thickness of spacer 5b is set to 10mm. the quantityof Oght wWch <«^ie8 out 
reference l^.^^^'u'^''" 10 will become 1/1000 of the quantity cf lights which carry^,S "r^d^ce tHJe 
ot^^fnTo L abbreviation one haff cf the amount of incident light to reach a tilt 

M^Z J hv "'S?"* ^^^^^^''f ^P^^^-- 5b. the optical path length in the inference sample 9. t^mm 
Moreover by eetUr^g the cpttcal path length in the spacer 5d thickness 10. i.e.. a test portion, to Iftnm X 
toTtl^l2^* f ^° 1/^000 of the quantity of lights which oCt^^^ence 

^^^i?S^Jlfr'"^ °^ ''f^' ""^"^ *be output signal of an acoustic sensor 12 

^ tZf" "' oacilloeccpe 14. and was acquired, when it measures by making a diabetic's blood serumlnto a 
^rt t^tTnl"''"^ the equ.pment shown in drawng 1 . The peak Thu peak value Vppi of the 1 st pdae ~ri5.S*es 
mTnZT^'JP- ""^f^ "^^'^ ^^'"^ °f tbe 2nd pulse originates in a reference samp" SVhe 
optical path angth m the reference sample 9. since 1mm and the acoustic-Impedance acjjustment layer 8 were 

S^jieenlrJ?:? nu. "^T^""^ ? ' * ^^^^ a thickness of 2^m tKe de^ 

between the let pulse and the 2nd pulse is about 1.4 microseconds ^ 

[M19] Diav^ is drawing showing time amount change of Vppl and Vpp2 of an optical acousUe signal which 
carried out >n this way and was measured. Moreover. .frawin» 5 Is drawing showing time amount chaTe of the 

■^.It ^1-^ !" ASh^tbe relnfercement ^f an cp3c^a<3 signal 

rtself IS swinpng greatly ,n time by fluctuation of laser reinforcement etc. so that clearly if draXd l" ccmoared 
T^o^^^^T*""^" ''^ '^^^ by taking the ratio of Vppl and V^Ji.^^ ^ 

[0020] Although the count of addition par point was made into 64 times hsre.it is pcssSSe by increasing the 
count of addrtion to decrease fluctuation further. Although the repetWcn rat^ of a pulse laser wa^3ed out in 
it^^V^^' ' '"r '^''^'^ ™*« ^000 ti"'^^/^. *ba same measuremr^ b possrble for 

is^s wh^h ^tout lie Sr^t? '""^"•^•^^"^ 10 by the same measuring fme in that oaTeO^e pulse 
ti^Tl^njS^ ^ * ^^""^ wavelength may be used for the light source 1. and the pulse laser of 

^std for f m" °f 6'"<^°«« other than 1560nm. for example, the wavelength ^ear 2280nm majbe 

of a proper for thrj^m^j^t.Tl'^''^'"-'"'^ '"'^ wavelength of the absor^Zbii,d 

riuL Jr component. In order to carry out the quantum of the constituents of blood otherihan a 



gfuoose 
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[002t] According to the gestalt of this operation, fluctuation of light source reinforcement can bo oompensated 
by taking the ratio of the peak Thu peak value of two detection pulses. Moreover, the fluctuation of the 
sensibiRty of the acoustic sensor itself and the gain fluctuation of amplffier which wera not able to be 
compensated can also be connpensated with conventional 2 flux-of-!ight light sonagraphy equipment almost 
completely, and fluctuation of the location of Incoming beams can also be compensated to some extent with it. 
And the number of an acoustic sensor or amplifier can be reduced by half compared with a conventional method. 

[0022] [Gestalt 2 of operation] QrawinR 6 is the oonoeptual diagram showing the gestalt of operation of the 2nd 
of thrs mvention. The gestalt of this 2nd operation constitutes the noninvaslve-measurement equipment of blood 
glucose concentration by making into a test portion blood which flows a living body's 30 blood vessel 31. The 
same optica[-parametric--osollfator laser as having used It vAth the gestalt of the 1st operation as the light 
source 21 was used. Most beams of Hght injected from the pulse laser lirfit source 21 penetrate a beam splitter 
22, and it carries out incidence to the optical sound sensor 24, and it is reflected by the beam splitter 22 and 
incidence of the remaining beam of light is carried out to a photodlode 23. 

[0023] TTie optacal sound sensor 24 is equipped with the acoustic sensor 25 which becomes a part for the core 
which an incident ray passes from P2T which the hole 26 opened, and the solid acoustic-impedance aciiustment 
layer 29, as a cross section is shown In drawing 6 and a perspective view Is shown In drawing 7 . Generating of 
the acoustic wave by setdng the path of the hole 26 of 3mm and an acoustic sensor 25 as Smm, and acoustic- 
sensor 25 self carrying out direct light absorption of the beam diameter of the laser beam whioh carries out 
incidence was prevented completely. The polyvinyl chloride oontalning a plasticizer was used as a solid acoustic- 
impedance acOustment layer 29, the crevice was established In the side of one of these, the physiologioal saline 
was held as a reference sample 28. and the front face was sealed with the cover glass 27. Without In-adiating an 
acoustic sensor 25. the beam of light from the light source 21 wWoh carries out incidence to the optical sound 
sensor 24 penetrates the reference sample 28 through the hole 26 established in the core, penetrates the Inside 
of the acoustic-impedance adjustment layer 29 continuously, and is irradiated by the blood vessel 31 in a living 
body 30. 

[0024] The measuring olyect is used as a diabetic's arm and the optical sound sensor 24 to a measurement part 
is contacted with the wristband made of rubber (not shown) fixed to the acoustic-impedance adjustment layer 
29. The optical path length in 1mm and the acoustic-impedance adjustment layer 29 is set to 10mm for the 
optical path length in the reference sample 28. By forcing strongly the field of the acoustic-impedance 
acljustment layer 29 of the side which Is not in contact with an acoustic sensor 25 Into the part which whose 
blood vessel 31 of an arm 30 is transparent and is visible It is made for the acoustic wave generated through tiie 
blood vessel 31 to transmit to the aooustlo-impedance acfiustmont layer 29 almost directly, and it prevents 
mixing of the acoustic wave signal generated in body tissues other than blood vessel 31, A measurement part is 
good anywhere, if not only an arm but a blood vessel is the part of epidermis to which it exists in near 
comparatively and is easy to stick the optical sound sensor 24. 

[002S] Although the acoustic sensor 25 of the optical sound sensor 24 detects the signal whioh consists of a 
series of two pulses almost same with being shown In drawing 3 By having made the same the field as for which 
light carries out incidence, and the field which detects an acoustic wave using the acoustic sensor 25 of a hole 
vacancy, the detection sequence of the signal by the aooustio wave generated by the reference sample 28 and 
the signal by the acoustic wave generated in the test portion (in this case, blood which flows the Inside of a 
blood vessel 31} becomes reverse. 

[0026] In order to separate clearly the acoustic wave pulse generated by the reference sample 28, and the 
acoustic wave pulse generated in the test portion on a time-axis, when setting [ the absorption coefficient of the 
reference sample to the light injected from the ll|^it source 21 ] the thickness and aooustio velocity of v and the 
impedance matching layer 29 to D and V for the acoustic velocity in alpha and a reference sample, respectively 
it is required to fill the following relation. 

p>2V/alphav [0027] Considering viewpoints, such as attenuation of the acoustic wave in the acoustic- 
impedance adjustment layer 29, diffusion and a miniaturization of equipment, and saving of a material, as small 
the one of thickness D of the acoustic-impedance adjustment layer 29 as possible is good. When using a 
physiolDgicaf saline as a reference sample, it is v=1500 m/s and alpha=7cm-1. Here, the vinyl ohioride containing 
a plasticizer was used as an acousticHmpodance acUustment layer 29. and V was adjusted to 2500 m/s smaller 
than the acoustic velocity in the usual polyvinyl ohioride. Therefore, If It is D> 5mm. the above-mentioned 
conditions will be fulfilled Since thickness D is set to 10mm in fact, the signal by the acoustic wave generated 
by the reference sample and the signal by the acoustic wave generated In the test portion (in this case, blood In 
a blood vessel; are cleariy separated on a time-axis, and both time delay Is set to about 4 microseconds 
[0028] A slide glees 27 is fully thin and the acoustio wave generated by the reference sample 28 reaches the 

http;//www4.ipdl.noipi^ Jp/cgi-bin/tran.web.cgi_q5ie Og/i 0/1 1 
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rSrESji?^— ^^^^^ 

W^I/ vS.y.L k Th?'*' f • • ™»A tl» brth ddra when ™«irt,^ th. rath.. 

- i aoouetlo-impedance a^ljustment layer 29 may be transparent, and as loWas 

^iTn^Jr^ii ,flT J '* ^"ything. Moreover, although the acoustic sensor 25 and the 

^oT°m^TtJ^^ J^"""^^ the suffioiently thin cover glass 27. they may use a layer with a thtekness of 
rn^^H T« f w 7 ««« "^^'^ ^« acoustioHmpedance adjustnrent layer 

instead of a thin cover fflass. or may prevent the leak of the reference sample 28 using an O ring ete aTmav 

b:rera;?t^:sXrsotretoT "'^^ "^'^ ^'-"^'^ — ^ ---- - 

[00313 While the same elTaotiveness as the gestalt of the 1st operation is aoquired according to the gestalt of 
.^IT- • ' ^" f ^ffJ^'^^tly detectable by having used the hde vacancy eounS sins^rT-lugh 

the difficu t sample also irradiated light detecting an acoustic wave In the opposite side of the field which 
TondfTjt SH'^a / ''^«''«"" ,««'^P'«- Moreover, by having unified the acoustic-Impedance aciiustment layer in 
sol d form, the good contact to longrtarm stability and the body Is acquired, by having substituted for the 
be madi smtS dedication which restricted the function, it is cheap and equipment can 

[0032] 

[Effect of the invention] According to this invention, optical sonagraphy equipment highly precise and small and 
cheap can be constrtuted only from one acoustic sensor, and non-invasion hemanalysis equipment can be 
realized by making the blood vessel in a living body into the meaeurins ottiect by using this. 

CTranslation done.] 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

tDrawing 1] The conceptual diagram showing the gestalt of operation of the 1st of this invention, 
[Dravying 2] The perspective view of an optical sound cel. 
[Drawing S] Drawing showing an optical acoustio signal. 

[Drawing 4] Drawing showing time amount change of the peak Thu peak value of the pulse of an optical acoustic 
signal. 

[ DrawingS l Drawing showing time amount change of the ratio of the peak Thu peak value of two pulses in an 
optical acoustic signal. 

^rpwing 61 The oonceptual diagram showing the gestalt of operation of the 2nd of tNs invention. 
[Dravwng 7 ] The perspective Mew of a sensor. 

[ Drawing 83 Drawing showing the ratio of the peak Thu peak value of two pulses of an optical acoustic signal, and 
the relation of blood glucose concentration. 
[Desoriptron of Notations] 

1 [ — Optical sound eel, ] ~ The light source, 2 — A beam splitter. 3 ~ A photodetector. 4 5a-5d A spacer, 
6a"86 — 7 A transparence thin film, 8 — Transparence liquid, 9 [ — An acoustic sensor, 13 / ~ Amplifier ] 
A reference sample, 10 ~ A test portion, 1 1 — A plug. 12 14 ~ A DEJITAISHINGU oscilloscope. 15 ~ A ' 
computer. 21 — Ught source. 22 [ ~ Hole vacancy sound sensor, ] — A beam splitter, 23 — A photodeteotor, 
24 — A sensor, 25 26 [ — An acoustic-impedance adJustnwnt layer 30 / — A living body, 31 / — A blood 
vessel. 41 / — Amplifier. 42a, 42b / — A time gate circuit, 43a. 43b / ~- A peaking capacity circuit. 44a. 44b / - 
- An AD converter, 45 / — Computer ] — A hole. 27 — A cover glass, 28 ~ A reference sample, 29 

[Translation donej 
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